DOCOiSif iBSOil 



10 10% 051 



EC 071 651 



AOTHOS 
TlTIl 

liSTlT0T10« 



SPOHS A6SMCT 

BOBIAO MO 
PUB DITE 
GBIIIT 

ESBS PBICl 
DISCFIPTOBS 



Bart, HilllaA H. 

The Process of Cognitlfe SttQCture Cospleitlflcation. 
Besearcli fieport Vo. 49. 

Hlnnesota Oniv*, Binneapolis. ResearOi, Developsent, 
an4 Oesonstration Center in Education of Handicapped 
Children. 

Bureau of Education for the Handicapped (DREH/OS) , 
Mashing ton, B.C. 
332189 
Apr 73 

OE6-09- 332189-11533- (032) 
24p. 

H?-«0.76 HC-f1.58 PIOS POSTAGE 
Cognitive Developeent; ^Cognitive Processes; 
♦DeTelopsental Psychology; Ezceptional Child 
fiesearch; ^General Education; *Besearch Reviews 
CPttblications) ; *Theories; Thought Processes 
lOBFTIFIEBS ♦Piaget (Jean) 

ABSTPICT 

Analyzed is the Piagetian concept of cognitiYe 
structure (concerning an individual's thought organization) and noted 
is the lack of precise psychological definition. Bevieved are 
deficiencies in Piaget"8 theories relating to developsental stages of 
the cognitive structure. Blesents of the cognitive structure are 
defined; five basic assuiptions are set forth (including the 
existence of unique and indeterainate cognitive structures for all 
living anisals) ; and the definitions and assusptions are 
■atheeatically represented. Discussed are the relationships between 
cognitive structure and intelligence and advocated is the 
substitution of a cognitive structure index for the standard IQ 
•easure. The relationship between cognitive structure and learning is 
said to be deeonstrated by the need for a teacher to satch the 
instructional aaterial's structural coeplexity to the coeplexitj 
level of the learner's cognitive structure. (CL) 
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^ V tOUCATlON OF HANDICAPPHD CHILDREN 
1 1 1' Ccpannium ol Spwciui Cuucation 

Parteo HM, University of Minnesota, Mmneapolvs, Minnesota 55465 



Ihv Irslv. r-;iiy o 'Unnc -Mtxi ''V-io.jr ch , l^ovr topr out and !V!.oniiLr;.ii h.r 
i\ntcr in i.Oncuivni ^^f lUnvi:licapp».^4 CuUlron has boon iv^tablishod to 
conccnirato on inivrvontion strntenie?^ and :nateri:i].s which aovclnp nnd 
improve Inn-ua^e and comuni cation skills in youn-^ ht^ndicappcd children. 

The long lera objective of the Center is to irprove the language 
and conmunication abilities of handicapped children by means of iden- 
tification v^f linguistically and potentially lingui siicilly handicapped 
children » deveJopnent and ev/iVuation of intervention strategies with 
vrun/ ::iniic.ipcJ chilctren and di s>serunnt i on of findin<:;.s nnd products 
bor.ef it to voun,: handicapped chtldren. 



The Process of Cognitive Structure Comnlexlfi cation 

WllUaiD M, Bart 
Universltv of Minnesota 

1 • Introduction 

To Jean Piajvet (1963), choupht is not onlv a psvcholoplcnl but also 
n biological phenomenon. Given that, thought must complv to the blolopical 
principles of orRanl^ation and autore^tulatlon. The prlncinle of organlaa- 
tlon refet^ to the tendencv of various parts of an orpanlsni to function 
together in a coordinated manner as an organized whole, Tn other words, 
according to this principle, the mechanisms and capabilities of an organ- 
ism tend to form systems. The principle of autore^ulatlon refers to the 
capability of an organism to Interact with its environment in such a wav 
as to maintain certain crucial organism processes, Tn other words, auto-- 
regulation relates to the capacity of and the process used bv an organism 
to regulate and preserve Itself and Its Interactive capabilities with its 
environment. Autoregulation Is closely related to organization as auto- 
regulation functions onlv through an implicit organization (Piaget, 1971a), 

From a Piagetian perspective, much of human development is the result 
of an on-going interaction between the process of autoregulation and the 
process of organization which are designated by the corresponding biological 
principles. An important product of that interaction is cognitive structure^ 
The term ''cognitive structure" has been prlmarllv used by psychologists In 



the explication of the thinklnR capabilities of a live human. However, the 
term "cORnltive structure" Is also applicable to some non-human thlnklnR 
organisms such as chimpanzees and oranRUtanRs? thus, the term mav best be 
viewed as referring to oyganisms that live and think. Baslcanv, a cog- 
nitive airueture reflects the organization of thought of an organism for 
some interval of time and is a construct useful In many sciences that 
discuss the human mind and Its constructions (e.g., socioloRy of knowledge, 
cognitive psychology). 

Cognitive structures are psvchologlcal structures which relate to the 
realm of thought. SurprlsinRly , neither the term "cognitive structure" 
nor its parent term "psvchologlcal structure" or "structure" has a defini- 
tion shar«?d by psychologists. Flavell (1971) has commented on this lack 
of definitional consensus and offered a svnthesis which describes structure 
in terras of a set of elements with an tnterconnectlnp organization actlnR 
in such a wav that the organization is relatively stable and affords a 
wide range of ca;>abil i ties . Furth (1969) described structure in terms of 
interconnections of the parts of a whole, and stated that the term is 
svnonvmous with organization, lorm, system, or coordination. Gardner (19^4) 
defined cognitive structures as "enduring arranRements of cognitive processes 
that shape the expression of intentions under particular tvpes of environ- 
mental conditions." Kagan (1970) talked about the role of attention in 
changing cognitive structure but faileti to giv,' a definition or reference 
as to meaning or formalization. 

For Piaget (1970), structure relates neither to a whole nor to its 
constituent parts, but instead to the arrav of pertinent transformations 
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that can be poalted on the whole. Three explanatory concepts useful In his 
deatription of ?»tnict\ire are wholeness, transforipntlon, and aelf-rep,«:atlon. 
The last concept has been discussed ^already, the concent of transformation 
la self-evident, and the first concept refers to the cor.;/lete Integration 
or structuratlon necessary for the e)(lstence of the whole. The unifvlnR 
ettanent inherent in structure can be transformational, relational, or slnmlv 
definable In terras of some set of morDhisms. However, totality or whole- 
ness roust be further explained at at least two levels? I) In terms of its 
essence, or Its definlnR properties; 2) in terms cf the mechanism of 
structure- formation, preformation, or interactive (dialectic) construction. 
K*tth regard to the first level, an aoproxlmatlon can be obtained throuph 
fonnalization in terms of some model. However, a model only cantures and 
depicts the formal properties of the totality of the structure (Hodel , 1931). 
As for the second level, further exnlanatlon of the totality of the structure 
cAn occur with the solution of such questions as the fol lowing? 1) if the 
structure is preformed, from what did it evolve': 2) if the structure Is 
convstruoteu. what were the materials and what was the process of construction? 
Since the transformations defining structured wholes are simultaneously 
organized and organizing in the realm of the cognitive (Piaget, 1971a), It 
is difficult to state necessary prerequisites for a structure. In addition, 
structures function in a closed manner in that they cannot transcend their 
existence. 

Other scientists such as linguists alsc use the term "structures". 
For example, llnqulstlc structures for Noam Chomsky are transformational 
and generative. Language, an outgrowth of cognition and its structures, 
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r»?4dlJv lend» Itself to structural analvsia because of its svmboHc nature. 
However, language Is but a part of the total cognitive renertolre of an 
Individual and thus linguistic structures can never exhaust the IntelllR- 
Ibllitv of a cognitive structure. 

A few general comments can be made about the term "cognitive structure", 
Fir»t, dev»«Iopmfntal psychologists with similar theoretical orientations 
posit similar but not eouivalent def Inltlonis. Some developmental psvchol- 
ogisis even corcend to examlre cognitive structures, when thev do not even 
define what it is they are examining. Of the definitions cited, the one 
provided by Piaget is the most exacting, but even that definition is not 
well-defined and loplcallv or mathematically precise. As for Chomsky and 
the other mathematical linqulsts who have made such progress in the struc- 
txiral analysis of language processes, thus far they have not extended their 
discussions on structure in the linguistic domain to the cognitive domain. 
One obvious immediate conclusion Is that the structural analvsls of cogni- 
tion will he severely retarded as long as there remains no precise, mean- 
ingful, anu >t*»neratlve definition of cognitive structure. 

J'efinl r ional precision notwithstanding, Piaget has constructed a 
developmental theorv of cognitive structures. Tn this theorv, Piaget 
designates the three maior oualitatlvely-dintlnct periods of cognitive de- 
velopment as sensorlmotnr, concrete, and formal (Piaget, 19S0). As Is the 
case with all organic development, cognitive development has three primary 
components? genomic preprograimnlng, environmental press, and al J-prevadlng 
autoregulat ion. The order of development of the periods is contended to 
b»» universally invariant as Is the order for the sequence of stages that 
constitute the periods. 
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The nil^-iiV8t«Mns underlvlnR tht? Htructurt* at vnrlous periods have bem 
<!«fin«d wlih varvtnn specif icitv. InWlder and Plapet (J 958) have Tomaliy.ed 
th« period of formal o^erailonaj Apoatel. Crlste, Papert. and Planet (1963) 
have attended to the filiation of conc" te operational structures. However, 
the frtrmaHKation Is neither unified, i.or complete, nor rigorously precis*. 
Such unfortunate state of affairs mav be due to the ImDreclse def lnltl.->ns 
of cognitive structures. However, In some Helds, with a paucity of aRsump» 
tions. quite eleRant results have been obtained. For example. etholoRV has 
aome tine theoretical stances even with thu few assumptions belnR considered 
<Ruwet. 1972). Also. Einstein (1917) constructed his theory of special 
relativity with precise definitions and from only two assumotlons? 1) the 
oonntanov of the velocity of light, and 2) the prlnclole of relativity of 
physical law« whirh states that Physical laws retain their form in varying 
coordinate systems. Moreover, his approach was synthetic. Two opposing 
views were fused to form a consistent and rlehlv explanatory theory. Thus, 
given a few aU-encotnpasslng. synthetic postulates, it n.lght he possible 
to conntruct a richly informative structural theory of cognitive development. 

Notwithstanding the lack of total unity of Plagettan cognitive theorv. 
the model of the formal operational period Itself has some weaknesses. 
N. Isaacs (1950) commented on the Imcompletencss of Piagetlan logic and 
suggested that Piagetlan logic be extended to account for multivalent or 
modal logical operations. The logic proper to scientific Invest! Rat Ion. 
language, an.l concepts should also be Included In a comnJete formulation 
of the formal cognitive period. In fact. N. Isaacs Introduced the notion 
of "psycho- logic" as a separate discipline to consider Issues such as thosp. 
Parsons (I960) commented on the lack of precision of Piagetlan logic and 
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in f«ct questioned even the intents of ?l«Ret4an Inv^stlRatlon of adolescent 
thought. Bruner (1960) criticized the in explanation In Plapotlan 

theory no renarda the atructurea, mechanlBros, and "atrateRlea" Inherent In 
an operational svsteni. He also qqeationed the notion of equnibrulm . Bart 
(1^71,0t»xiended }'iapet*a model of formal oneratlons to account for poaslble 
<icvelopment of cognitive atructures within the formal operational period. 

The concrete operational period formalizod bv PlaRet also has deflclen- 
ciett. nne primary weakness is the fact that Piagct provided eight math- 
wTjatlcal structures labelled groupingH T-VTIT to depict concrete operations 
and Ignored utructural representations that may capture the totality and 
interconnectedness o." the period (Flavell, 1963). Thus, one of the defin- 
ing characteristics of the concrete cognitive period as represented by 
Plaget Is its lack of complete Integration and unltv. As for the sensori- 
motor period of thought, Piaget (1971b) mentions the existence of a logic 
nroper to the period, but neither references nor defines the axioms proner 
to rlif logic. 

obvltMislv, there is needed well-defined integrated conceptual ij^ation.s 
of cognltiv*- periods and their constituent cognitive structures. Cognitive 
Htruoture is not static but is mutable, dvnanlc, and compl exlf lable. Also, 
one of the distinctive features of an organism is Its autoregulatorv character 
(Piaget. 197];:). Thus, it seems that cognitive structure obtained at each 
period of thought should have a unltv that allows It to exist, function, 
and develop as a part of its physical and social environment. Pursuant to 
thia goal, the rule-systems obtained at the various periods should be formally 
and unambiguously articulated. Furthermore, the cognitive structure defined 
by any rule-svstem must account for humans rather than epistenic, platouic 
subjects. Thus, such a model must be compatible with idiosyncratic cognitive 
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developmental patterns determined bv vnrlous «enetic creodes (IflaveJX, 1971; 
Werner, 1957). Thus, there need« to be constructed a **periodlc table" of 
cognitive stnicturen In order for proRTess in the structural examination 
of coRoltlvo development to be accelerated. Thla paner Is Intended to 
contribute to the atructural analvsls of cognitive structures as It 
provldeH a precise fonnulatlon of coRnltlve structures. 



A Oefinitlon**. 

A prassmatlc first step In the precise conceptualization of coj?nltlve 
structure and Its related theorv Is the definition of such crucial terms 
as cognitive structure. The cognitive structure of an Individual animal 

tor any plven time Interval (tj.tj) Is the regulatorv entity which con- 
trols all the cognitive processes of which the organism is capable. The 
cognitive structure mav also be defined as a comoosltlon of its three 
constituent oarts: elements, operations, and rules. Elements are the 
Input cind output of the cognitive structure and are all those entities that 
are attended to, thought of, and cognized: in other words, elements are 
defined as the objects and the products of the cognitive structure. Oper- 
ations .ire the actions performed on the elements and are defined with the 
el*»ments that thev act on and the elements that thev produce being desig- 
nated. Rules are the relations .imong the operations which govern the order 
and forms of emniovment of the operations: for example, some rule 
might indicate that certain operations mav be used after certain other 
operations and that other operations mav not. 



II. Flemeuis of tha Interpretive FrameworV 
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An cxampJe of an el«»ent is Included In the following case. A person 
» glast) and thinks about it. Thus, the jjlass is an ot«nent that can 
b« nubjecl to an operation. Tf the gVass is displaced ano Is aguln focused 
'o«, an operation has occurred. The set ot elements iti a cognitive domain 
i« the domain of th« cognitive structure and the set of oneratlons mav be 
lietlned ah a set of functtona defined on the domain. The domain of a 
cognitive structure, though very larp^ does not necesaarllv Include all 
senuot-v Input: however, durlnp. development, the domain will most Uk«lv 
Increase In size for anv Individual. 

In rnn«lderin^ coRnltlvc structure from a developmental perspective, 
o«e crucial concern is the Isolation and identification of certain levels 
of development. Various cognitive theorists, Bruner (1966) and Placet (1971 
and others, speak of certain isolable levels, which can be referred to as 
periods; periods would be "long" Intervals of time over which some order and 
u.vttv Is maintained within a cognitive structue. Within the identifiable 
periods, chore are sub-divisions called stages. Within the interpretive 
framework, a period Is designated bv cognitive structures that have the 
same rules and a stage is designated bvcognltlve structures that have the 
siame rules and similar operations with an operation i being similar to an 
operation ^ If 1 is embedded in J or 1 Is embedded In 1. Intra-stage 
change occurs with changes In the domain and changes of addition or sub- 
traction in the functional domains and ranges in the cognitive structure. 
Inter-stage intra-perlod change occurs with changes of addition or subtrac- 
tion of operations In the cognitive structure. Inter-perlod change occurs 
with changes in the rules of the cognitive structure. 
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If one ts deallnj? with a eontlnumis phenomenon of develontnent , the 
cyur«e of coRnltive acructures could be sub-divided ad Infinitum, but 
p*?iiodi» and »taRi»a are sufficient at thl« time. In fact, within the inter- 
prt>tlve fraffli^work, development of coRnltlve structure and the process of 
cojinitivtf Htructure coropleAif Ication in not viewed fis continuous but rather 
an di-nne, dlKcrete, and denumerable as the Bet of ratJnnal numbers. 

Aa«.>c tilted with period and stage are such adiectlves as optlnnl, 
maxljaal. and poKslble rather than real or actual. Perhaps copni^ve strucure 
is beat di-scribed as a noumenon. or thlng-ln-itself , rather than as a 
phenofnenon which can be easllv observed. Tf such is the case, a theoretical 
attack could Indeed be fruitful. However, the miestlon of what bounds 
appiv to cognitive structure does exist and will he considered later in 
the paper. 

B. A^isumnt Ions 

Basicallv there are fWe assumotlons In the interpretive framework. 

Assumption 1- J^or each Uvinp animal, a coRnitive structure exists. 

The existence is determined or determinable through interaction. 
Interaction cinnot bp Instantaneous and comply to physical laws: thus, the 
structure exists as a dynamic entity over & time Interval rather than for 
a single point in time. The existence of the structure Is purely functional, 
in terms of how it is interacting. If the contrary were true, i.e., the 
structure did not exist, the idea of exnlalnlng it or modelling it vouU! 
b*» lutltcrous. 
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Attttumptlon 2: The existing cognitive structure for nnv Uvlng nnlmnl 
Is unique. 

This assumption asserts that there Is one and only one regulatory 
structure for cognitive processes. Its ran^e Is all cognitive phenomena- 
all phenomena that occur because of a nervous system. The unlaueness is 
only for one time interval, because, at a later time, the cognitive 
structure might not be the same. If the structure were not unique, an 
adequate foundation would be much more difficult, for one would have to 
consider carefully which structure was being described and whv. 

Assumption 3: The cognitive structures for any living animal over 
time form an inclusion chain. 

This aasufliptlon contends that for a time interval (t2,tj^) bevond a 
time Interval (tj^.tQ) with time being measured from conception of the 
animal, the cognitive i.tructure at (t2.tj)iPclude8 that of (tj^tp). 
The inclusion chain is not in terms of oerformancer the cognitive structure 
itself is monotonically increasing or at least not decreasing, and is not 
sublect to motivational factors, fatigue, or the like. There are certain 
counterexamples: phvsical or chemical alteration of the structure through, 
for example, gunshot wounds or noxious chemicals. Aging, or at least 
senlUtv, might also be considered a counter-example. 

Assumption A- The set of all cognitive structures malnifested by an 

assemblage of N living animals forms a seml-lattlce with 
a common Infiroum. 

Genetic considerations notwithstanding, the cognitive structures 
would all be commonly zeroed at conception. In addition, assumption 4 
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asaerta that for any two coRnltive structures tnanifested in a group of 
animals, there exists a cognitive structure that is included In the two 
cognitive structures but not necessarily a cognitive structure that 
includes the two cognitive structures. Furthermore, if previous structures 
for each animal are also introduced into the semi-lattice, the only nec- 
eusarv inclusion Is for the single animal. Of course, every cognitive 
structure would include the minimal point. Perhaps such a semi-lattice 
could be constructed for all living animals with cognitive structures, 
but, needless to say, its construction would be a non-trlvlal task. The 
semi-lattice posited does not constrain each animal to follow an In- 
vari<*nt path, but allows for somewhat individualized or Idiosyncratic 
development. 

Assumption 5: The cognitive structure for any living animal Is 
fundamentally uncertain and Indeterminate. 

The uncertainty refers to predictability, diagnosis, operatlonallty , 
and fxpUcation of the structure with respect to present, future, and 
even paist action of the structure. Probabilistic methods, group-theoretic 
methods, or even cybernetic methods might be useful In description, but 
the problem of cognitive structure cannot be solved exactlv. Good examples 
of indeterminacy exist in law, chess games, and even mathematical discover- 
ies or inventions (Hadamard, 1952). 

C. Representation 

The definitions and assumptions heretofore-cited bear elements that 
are susceotible to mathematical representation. One such element is cogni- 
tive structure. A cognitive structure C may be defined as an ordered 

1(> 
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triple (D.r^R) wher^ D Is the domain, F is th* si^t of func'tlons defined on 
D» and R la the set of rules defined on F. 

Let Dom refer to domain and Range refer to range, then Range P Dom F 
and F5(f|f ;I>^). Also, for living animal 1, there exists a copnltlve struc- 
ture Cj for animal 1. Let tg, t^, and tj be three succeBlve times, then 
CCt^.t^) ^ C(t2»tj^) Is a representation of assumption 3. 

In addition to the five assumptions cited, two other wldelv held views 
may b** heeded in any discussion on coRnitive structure and its subseouent 
representation. One such view is the contention bv Placet (1950) that 
there Is an Invariant sequence of periods. Within the Interpretive frame- 
work, that Placet Ian contention is Internreted in terms of the statement 
that the R's manifested by animals in their cognitive structures form an 
inclusion chain. Another view is that there are most llkelv alternative 
routes of psvchologlcal development (Langer, 1969: Waddington, 1957: Werner, 
1957). That view is interpreted by stating that cognitive stages designated 
bv cognitive structures do not form Inclusion chains and thus the D's and 
F's in the cognitive structures of animals would not most likely form 
Inclusion chains. Thus, C*s for each animal and R's manifested In all C's 
determine linear orders. C's for the set of animals determine semi-partial 
orders, and D's and F's determine unknown orders. 

III. Discussion 

A formulation of cognitive structure has been provided which has 
emanated primarily from Plagetlan theorv. This formulation has also taken 
Into consideration the suggestion of W. Kessen (1966) that in discussing 
the underpinnings of cognitive capabilities one should "talk in terms of 
^operators' related by 'rules'." Within this framework, three levels of 
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cognitive structure complexiilcatlon are posited: 1) changes in the domain 
constitute the roost surface and immediate level; 2) changes in the function 
set constitute the intermediate level; 3) changes in the rule set constitute 
the deepest level of coroplexif Icatlon. 

One concern r»;Karding developmental patterns considered by Flavell 
(1971) and in pcct by Van Den Daele (1969) that has partly been considered 
is discussion as to whether an additive model of substitution model of 
cognitive '.tructure complexif Ication is the most reasonable. It is 
posited chat both models are operative if one considers cognitive structure 
from an ethologtcal viewpoint with the ethological concept of threshold 
(Elbl-Eibe8i!»ldt, 1970). A cognitive operation i which has a high threshold 
is less likely to be employed than a cognitive operation J which has a low 
threshold given that both operations can be used on the same cognitive 
elanent which is being thought of. What is posited is that over time the 
function (operation) set for a cognitive structure increases in a cumula- 
tive, additive manner as reflected in assumption 3 but, as new functions 
are added, those functions will tend to have low thresholds and other older 
functions th^t are more consolidated and definable on similar function domains 
may tend to develop high thresholds; the threshold changes in functions would 
mirror the substitution model of cognitive development. An example of this 
situation is that when an adult is asked a theoretical question he will 
tend to respond by using a cognitive operation proper to formal reasoning; 
however, with effort, he would respond with the use of a cognitive oper- 
ation proper to preoperational reasoning and give a childlike response. 
One problem for cognitive researchers is the determination of methods to 
effect threshold change in cognitive operations. 



Though there are irany other topics that can be considered with respect 
to cognitive structure such as Tnechanlsms determlnlnp, rate of cognitive 
structure complexlf lcation» two topics that are of substantial Importance 
are the relationships between cognitive structure and Intelligence and 
between cognitive structure and learning. Presently, research on Intelli- 
gence is dominated by the linear I.Q. model which has been criticized by 
various researchers (Bart, 1971b:Scarr-Salapatek, 1971). Cognitive 
structure would be a fine candidate for a qualitative, richly Informative 
repiaceinc>'nr for I.Q. as an index of Intelligence. The new formulation 
would not be a simple linear order, but instead would be partlallv-ordered 
perhaps as a set of triples. For example, (1,0,0) is less than (0,1,0), 
(0,0,1) and (1,0.0) which are less than (t,l,l). Thus, a lattice form- 
ulation provides some basis for lines of ordinal scales ot intelligence. 
However, the determination of Interval and ratio scales of intelligence 
from a cognitive structural framework is hlghlv problematic as it requires 
Che determination of metrics on cognitive structures. 

If research on intelligence is instituted with cognitive structure 
being used as the index of Intelligence, many experimental questions and 
methods of data analysis traditionally used with intelligence research 
will have to be reconsidered. 

Another topic Is the relationship between cognitive structure and 
learning. The structural complexity of that which Is to be learned must 
be less than or equal to the complexity of the cognitive structure of 
the learner in order for learning to occur. In other words. If a teacher 
wanted to teach a pupil some body of subject matter, the asslmllatorv 
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cApablHtlea of the student's cognitive structuTe could handle only a 
structured body of material that can be Included In his cognitive structure. 
Furtheimore, close to some transition, the structure of the subject matter 
could somehow determine the route of the transition. (Plaget mentions a 
certain compulsion or necessity associated with a structure in transition.) 
On the other end, knowledge output would also have to be less than the 
stiucture which generates it. Thus, the expulsion and ingestion of 
information must proceed according to the structure of the organism. 

Though an attempt at precise conceptualization of cognitive structure 
has been provided, it is far from complete due to the extraordinary 
complexity of cognitive structures. The charge thus is two-fold: 1) the 
planning of experiments and the scrutiny of research to determine the 
psychological validity of aspects of this interpretive framework of cog- 
nitive structure; 2) further delineation and articulation of the theory 
of cognitive structure. These designated activities should contribute 
substantially to the goal of synthesis of spychological f orTSiulatlons of 
cognition. 
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